Candida auris is a newly emerging pathogenic microbe, having been identified as a medically relevant fungus as recently as 2009. It is the most drug-resistant yeast species known to date and its emergence and population structure are unusual. Because of its recent emergence we are largely ignorant about fundamental aspects of its general biology, life cycle, and population dynamics. Here we report the karyotype variability of 26 C. auris strains representing the four main clades. We demonstrate that all strains are haploid and have a highly plastic karyotype containing five to seven chromosomes, which can undergo marked alterations within a short time-frame when the fungus is put under genotoxic, heat, or osmotic stress. No simple correlation was found between karyotype pattern, drug resistance, and clade affiliation indicating that karyotype heterogeneity is rapidly evolving. As with other Candida species, these marked karyotype differences between isolates are likely to have an important impact on pathogenic traits of C. auris.
relative of C. auris. [20] [21] [22] [23] [24] [25] apparently have five to seven chromosomes one of which carries rRNA gene repeats. The S. 167 African and S. American isolates we studied all had seven chromosomes and with the exceptions 168 of UACa6 (S. Africa) and UACa22 (S. America) only one of the chromosomes was rDNA-bearing 169 (Fig. 3) . In contrast, chromosome numbers in S. Asian isolates ranged from six to seven, and, 170 except for UACa9, all S. Asian strains had at least two chromosomes carrying rRNA gene repeats 171 (Fig. 3) . The range of chromosome numbers and of chromosome size distributions in S. Asian 172 isolates maybe reflects the comparatively large intra-clade genetic diversity of this strain 173 cluster 6 , but we cannot exclude this to be an issue of having only a small sample sets available 174 for non-S. Asian isolates. Interestingly, the four strains from the Royal Brompton hospital 175 outbreak with their seven chromosomes, two of which are rDNA-bearing, appeared similar to S.
176
Asian strains, which they are also most closely related to according to whole-genome sequence 177 analysis. 7
178
Adding estimated chromosome size estimates from PFGE points towards a range of 179 genome sizes between ~10 Mbp and ~13 Mbp which is a reasonable fit to the 12.5 Mbp 180 suggested by whole-genome sequencing. 6 Complete assembly of whole-genome sequences into 181 chromosome-sized contigs to create physical maps of C. auris genomes will allow full 182 appreciation of the genome structure of this fungus. Indeed, a recent study reported seven 183 contigs for two C. auris isolates, in our PFGE analysis the corresponding strains UACa20 (B11221) 184 and UACa24 (B8441) also display seven chromosomal bands. 34
185
Electrophoretic karyotyping revealed that C. auris isolates differed considerably in Specifically, extra copies of chromosome III containing SOU1, a key gene for the ability to use L-instability in a wide range of organisms, including yeast and human cells. 43-44 210 In our microevolution study karyotype modifications including appearance, 211 disappearance, or size changes of different chromosomal bands were observed in all tested 212 strains. However, the frequency and type of modification was different depending on the strain 213 and condition used (Fig. 4) . The E. Asian isolate UACa18 showed a tendency to lose the 0.95 Mbp chromosomal band 221 in all stress conditions, but not when growing in YPD at 30°C (control), most likely changing the 222 size to a slightly smaller chromosome of around 0.9 Mbp (Fig. 4B ). When treated with sorbose, increased resistance to antifungal azoles in C. albicans. [65] [66] [67] [68] In C. glabrata most frequent changes 293 in karyotype are caused by chromosomal translocations and CNVs (including CNVs at tandem 294 gene repeats). 69 C. glabrata might be more prone to CNVs and chromosome rearrangements 295 than S. cerevisiae, because it contains more minisatellites and megasatellites (giant minisatellites 296 with lengths up to 10 kb). 70, 71 In general, repetitive regions are known as a principal reason for 297 CNVs and gross chromosome rearrangements in yeasts, such as transposons (Ty elements and 298 solo LTR elements in S. cerevisiae), telomeres, or rDNA. 64, [72] [73] [74] [75] [76] [77] One of the best-studied repetitive 299 elements is the rDNA. The rDNA locus is highly conserved in eukaryotes, with a large number of 300 tandemly repeated sequences, comprising both genes and intergenic regions with noncoding 301 elements. In S. cerevisiae the rDNA consists of ~150 tandem copies of a 9.1-kb sequence 302 encoding the ribosomal RNAs similarly to C. albicans, in which the haploid genome encodes a 303 single ~12 kbp rDNA region located in the chromosome R. 78, 79 Repetitive in nature, the rDNA is 304 highly recombinogenic, enabling fluctuations in rDNA copy numbers, related to the loss of global 305 chromosomal stability in S. cerevisiae, especially during senescence. 80, 81 Furthermore, in C. 306 albicans chromosome R has been described as more unstable than the other chromosomes 307 within the complement, and thus more frequently displaying size changes. 82, 83 Indeed, our set 308 of strains from the outbreak at the Royal Brompton hospital shows moderate size changes in the 309 chromosomes harboring the rDNA repeats only (Fig. 3) . In the first draft genome obtained for C. 310 auris strain Ci6684, seven rRNA gene repeats were described, since this is an incomplete 311 assembly containing 99 scaffolds, the true number of rDNA loci will likely be smaller. 84 Our survey 312 of PFGE karyotype by Southern blotting using C. auris rDNA as a probe indicates that between 313 one and four chromosomes harbor an rRNA gene repeat (Fig. 3) , which clearly could be the 314 source for some of the rearrangements we observed (Figs. 3 & 4) . The presence and involvement 315 in chromosome rearrangements and CNVs of other repetitive elements in C. auris, such as 316 retrotransposon or minisatellites will thus be an interesting aim for future study. In our chromosome originated from segmental duplications in one of the two smaller chromosomes nov., a novel ascomycetous yeast isolated from the external ear canal of an inpatient in instability and promotes chronological aging in yeast. Aging (Albany NY). (Table 1) .
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Diploid Candida albicans (Calb) strain SC5314, haploid (BY4741) and diploid (BY4743) strains of 
